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Our History...Born in a Blackout

» EPRI was founded by and for the electricity industry in 1972 following
The Great Northeast Blackout in New York City in 1965

 Formally established in 1973 as the Electric Power Research Institute,
EPRI manages a broad public-private collaborative research program
on behalf of the electric utility industry, the industry’s customers, and
society at large
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Our History...Born in a Blackout
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 EPRI is an independent, nonprofit
center for public interest energy and
environmental research

 Collaborative resource for the
electricity sector

 Major offices in Palo Alto, CA;
Charlotte, NC; and Knoxville, TN

— Laboratories in Knoxville,
Charlotte, and Lenox, MA

Chauncey Starr
EPRI Founder
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Nuclear Sector = Global Collaboration

GLOBAL PARTICIPANTS GLOBAL BREADTH & DEPTH

> >75% of the

reactors worldwide world’s commercial
nuclear units

Participants Encompass Most Nuclear Reactor Designs
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Core Drivers
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Maximize Enable Assess
the safe utilization the deployment of long-term
of existing nuclear advanced nuclear sustainability of
assets technologies nuclear energy

5 '= ELECTRIC POWER
© 2017 Electric Power Research Institute, Inc. All rights reserved. C El RESEARCH INSTITUTE


Presenter
Presentation Notes
This slide is a good depiction of the core drivers that make up our nuclear sector.  
About 75% of our focus is on maximizing the safe utilization of the existing nuclear assets.  That is the operating, maintenance, and engineering of the existing fleet.  
We also are performing research in the long term operations.  Looking at things like operating plants 40 years and beyond (subsequent license renewals). Some of the work we do overlaps with the utilizing of the current fleet; like HDPE.
And lastly the advanced nuclear technologies.  Areas like AP1000, fusion, SMR’s, fuel cycle options, etc.  


Nuclear Sector Research Areas
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Looking Forward...Learn Lessons From the Past...

- igm

Mm TO DO

WHERE ARE WE c.o'mc.
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Nuclear Industry — a US Perspective?

= Can the future come fast enough?.....

nuclear

Making sense of Nudlear Industry issues
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A Global Perspective...

Global addition to capacity in 2015
hit 10.2 gigawatts, the highest
growth in 25 years

"We have never seen such an
Increase in nuclear capacity
addition...”

"It shows that with the right policies,
nuclear capacity can increase"

Fatih Birol, IEA Executive Director
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Clean Electric Sector Enables Economy-wide Emission
Reduction

Billions Tons CO, eq.

U.S. Economy-wide Emissions
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Source: US-REGEN data; Energy Modeling Forum 24
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Electrification - the Pathway to Economy-wide CO, Reductions

'= ELECTRIC POWER
© 2017 Electric Power Research Institute, Inc. All rights reserved. E El RESEARCH INSTITUTE



Global Energy: A Look to 2050
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Source: IEA, Energy Technology Perspectives 2015. Note: 2050 Assume +2C Scenario. 662,863 PJs

18% Increase in Energy Use — Shift from Fossil to Low-CO2 Emission Technologies
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Presenter
Presentation Notes
Over the next 35 years, we will see significant shift away from fossil fuels to more low to no-emitting CO2 energy sources, both variable and fix sources.
Energy Increase:  In the last 45 years, we’ve 2x the worlds population, we’ve 2x our energy consumption, and we’ve increased our electricity consumption by almost a factor of 5
Shifting locus of economic activity to emerging countries.  In 2000, 95% of Fortune Global 500 companies were headquartered in developed countries. By 2025, nearly half of will be headquartered in developing countries.
Electricity is the most important final form of energy (PJ is picajoules or 1x10^12 joules)
These 4 factors will fundamentally change our energy landscape
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Pathway of Cleaner Electricity/Energy Generation ~ 2050

Generation IV Nuclear

Advanced Power Cycles
(co-production — electricity, hydrogen steam) e.g. Supercritical CO2 Cycle
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High Altitude/Power Wind Gen lll Photovoltaic (PV)
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Presenter
Presentation Notes
GAS w/CO2 CAPTURE:
HTC CO2 Systems offers an advanced amine CO2 capture technology, which embraces several new concepts in post combustion capture. Because they are installed downstream of primary plant operations, post combustion processes are the least intrusive on plant operations. The plant can maintain full operation with or without the CO2 capture equipment operating, so outages at the capture plant will not affect the availability or reliability of the power or process plant. 

GEN IV: 
The U.S. Department of Energy’s Argonne National Laboratory has teamed up with the Korea Atomic Energy Research Institute (KAERI) to develop the Prototype Generation-IV Sodium-cooled Fast Reactor (PGSFR). KAERI’s Sodium-cooled Fast Reactor Development Agency has provided $6.78 million funding to date for Argonne’s contributions through a Work-for-Others contract. Argonne will support the Korean Atomic Energy Research Institute’s development of a Prototype Generation-IV Sodium-cooled Fast Reactor that incorporates an innovative metal fuel developed at Argonne. The fuel’s inherent safety potential was demonstrated in landmark tests conducted on the Experimental Breeder Reactor-II. Click to enlarge. Image credit: KAERI.

IGCC with HYDROGEN COPRODUCTION
The co-production of electricity and hydrogen from fossil fuels with the simultaneous capture of CO2 is an attractive proposal for the future European power generation system. A plant based on this technology and with the ability to vary the electricity-to hydrogen output could operate in base-load mode irrespective of the electricity demand, with significant economic advantages. The three train low pressure quench gasification process for the Sarlux plant converts the feedstock to syngas at about 1400°C and 38 barg. The syngas, which is immediately quenched with water, consists mainly of hydrogen, carbon monoxide with small amounts of methane, hydrogen sulphide, carbonyl sulphide, and trace amounts of ammonia and hydrogen cyanide before it is scrubbed in a recirculating grey water system to remove particulates. Soot is extracted from the scrub water by naptha absorption and recycle to maximise carbon recovery. The Sarlux IGCC was handed over to the owner after passing the MPS test in January 2001, with a net power output 535.4 MWe compared with the target of 500 MWe, and hydrogen production of 18 359 Nm3/h compared with the target output of 18 000 Nm3/h. The Sarlux integrated gasification combined cycle (IGCC) plant is the second largest in Europe, with a capacity of 16 million t/y. Attached to a refinery owned by Saras SpA, the plant was ordered in 1996 and completed in March 2000. The system has three gasifiers, two new GT/HRSGs (gas turbine / heat recovery steam generators), several steam turbines, and several existing GT/HRSGs and conventional boiler houses. The plant, located at Sarroc (Ca) in Italy, produces 548MWe. Sarlux was originally a joint venture between Enron and the Italian Saras SpA. Saras already owns a major plant in Sicily. A sulphur removal unit extracts the H2S to reduce the sulphur dioxide emissions. Hydrogen is removed and purified for use in the refinery. 
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The Future...

= Think globally
= Accept that many countries do nuclear well
= Collaborate Internationally — share and learn

» Participate in global forums (NEA, IAEA WANO, WNA,,
etc..)

= Actively understand new designs and progress
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Together...Shaping the Future of Electricity
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